Variables and gender constitute game localization pitfalls due to the fact that games are interactive entertainment software and contain dynamically generated content. Variables pose a problem in languages (such as Polish) which use inflection (conjugation and declination). Gender is an issue as the player, the characters the player creates, and the characters the player encounters in the game world can be male or female. Gender neutrality is a requirement not only in all messages directed to the player but also in plot related texts such as dialogs and journals. The present article seeks to investigate the subject of variables and gender in order to determine some strategies for dealing with these pitfalls.
Introduction
Video games constitute interactive entertainment software which, more often than not, generates dynamic content for the player. The interactivity and dynamic character of games is the source of two major pitfalls in the area of game localization, namely variables and gender. This is especially true for languages such as Polish, which have a rich morphological system with gender, number and declensions (Chandler and Deming 2012, Sajna 2013) . Variables and gender, especially when combined, prove to be a Pandora's box (Kischewski 2016) .
Variable issues arise directly from the fact that the game contains placeholders, which will later be dynamically replaced with appropriate content. According to Bernal-Merino, "linguistic variables allow the game engine to create correct phrasing 'onthe-fly', avoiding retranslation which saves time and money in localisation projects" (2018: 128). Moreover, "variables can be used in many complex ways to enhance players' immersion by addressing them, their chosen profile and their performance directly" (Bernal-Merino 2007: 6) . "When text is displayed in-game, strings often change based on variables such as location, player's name, number of items and so on. Developers have many conventions for notating these variables, and translators must be familiar with these in order to provide accurate translations for these strings" (Chandler 2008: 36) .
By the same token, variables are potentially error-prone since their removal or alteration may result in a game crashing (Chandler and Deming 2012 , Tutka 2017 , Kuipers 2010 . According to a MoGi Localization Agent (2019) variables can be tricky because their replacements are not always known. The solution is to account for all possibilities in the most natural way. In Kischewski's opinion (2016) , there are many cases where variables could be eliminated altogether by the developer, even if it means having much more text to translate. Still, variables are a part of most localization projects and although they constitute a predicament they are here to stay, not only for the previously mentioned economic reasons, but also due to their vital function in providing the player with customised content. Nonetheless, "while the use of variables for in-game parameters such as speed, endurance or armour won't cause much of a problem, using variables to create sentences invariably does" (Kishewski 2016: 47) .
Subsequently, gender issues stem from the fact that the player has a gender. The character the player creates and plays with can often be male or female as well (Bernal-Merino 2007) , (Bernal-Merino 2013) . Furthermore, the non-player characters also have a gender, one that oftentimes their invented names do not hint at. As one might imagine, staying gender-neutral is usually a challenge in the translation from English into languages with a grammatical gender of verbs such as Polish (MoGi Localization Agent 2019). Using variables for nouns with a grammatical gender is equally problematic. What is required is a grammatical agreement between the noun functioning as the subject and the verb as well as between the verb and the noun functioning as an object, which has an impact on the whole sentence (Bernal-Merino 2007c) .
A frequent mistake that can often be observed in localized games is using the masculine form to refer to the player. Indeed the Polish noun for player, gracz, is masculine, however, referring to all players in the masculine form is sexist and risks being ungrammatical and incorrect whenever the player or character name is female 1 (Kischewski 2016) . According to O'Hagan and Mangiron, "[g]iven the broadening appeal of games to a diverse player population and the increasing number of female gamers, gender related questions in games will continue to pose significant challenges" (2013: 207). Hence special care must be taken in order to maintain gender neutrality and gender-inclusiveness in localized games (Pérez and Sáenz 2019) , which can be achieved by employing a variety of linguistic strategies.
In order to account for the obstacles posed by variables and gender the present article will seek to explain how these problems arise as well as aim at identifying certain possible solutions that can be employed by the translator as part of the game localization endeavour.
Variables
The indisputable role of variables is to display customised content to the player throughout the entire play (Sajna 2013) . "Variables are used in many complex ways in order to trigger players' suspension of disbelief" (Bernal-Merino 2013: 205) and thus play an important part in enabling player immersion (O'Hagan and Mangiron 2013). Variables are "replaced by different values when certain conditions are met", including a player's action (O'Hagan and Mangiron 2013: 11) and choices (Bernal-Merino 2007b). They constitute "replaceable parameters normally preceded by a "%" sign" (O'Hagan and Mangiron 2013: 96) . They are replaced "on-the-fly" by the game engine (Bernal-Merino 2015) and are typically part of the software products (Sajna 2013) to which games naturally belong. As such they may be a source of grammatical errors (Chandler and O'Hagan 2016 , Bernal-Merino 2013 , Kischewski 2016 . As Heimburg comments: "people don't even notice when the grammar is good, but they certainly notice when the grammar is bad" (Heimburg 2006: 136) .
Variables can generally be strings of text or numbers. Strings of text are usually nouns or proper names. Languages such as Polish normally require inflection of nouns which is impossible in localization since all nouns and proper names are dynamically inserted in the nominative case with some rare exceptions. Variables can also be numbers "whose precise value is determined as the game is played" (Heimburg 2006: 148) . Both kinds of variables pose specific problems when translated into languages such as Polish. The only viable solution is to take into account all the possibilities (MoGi Localization Agent 2019) and ensure that the resulting text which the player sees will be grammatical, even if not stylistically pleasing.
In classic applications, strings are represented by the placeholder %s (s for string), whereas numbers by %d (d meaning decimal). 2 If we take for example the noun 'house' in Polish we will have three different forms of the noun according to the number: 0 domów, 1 dom, 2, 3, 4 domy and 5 or more domów. In such cases, the most basic strategy regarding number variables is to move the number in the workfile to the end of the sentence after a colon or a hyphen (Table 1) . In another example the English version contains an optional plural form in brackets. Such a solution would be incorrect in Polish and is not generally used. Similarly to the previous example, the standard strategy is to move the number variable to the end after a colon or a hyphen (Table 2) . Variables which are nouns or proper names are often the objects of verbs and, as such, also normally would require inflection. Hence various strategies are employed to make the sentence grammatical. The most basic strategy is to use a colon or a hyphen before the variable (Table 3) . Another example combines a number variable with a string variable. Since it is not advisable to use two colons or hyphens in one sentence a possible strategy is to put the number in brackets after the string variable as shown in Table 4 . The example below (Table 5 ) adds a place, where the player is to kill the given creatures as "sentences may contain multiple noun variables" (Heimburg 2006: 146) . This is where another strategy, specification, can be introduced. In the translation a specifying noun 'place' is used which can be inflected and linked with a string variable that would be rendered in the nominative case. The following example contains two string variables and is a case where the translator cannot change the order of the variables since the placeholders are identical. The example is a typical tip given to the player in real time strategy games so it is apparent that the first variable refers to a unit (jednostka) while the second refers to a building (budynek). The advisable strategy here is to use two specifying nouns, which can be inflected so that the end result would be grammatical. The next example is the same with the exception of placeholders. Whenever the placeholders for strings has a different form, the translator can move them around the sentence and possibly achieve a more natural sounding result, as shown in Table 7 . In general the examples above 3 may not sound perfectly natural but they constitute a necessary compromise between completely non-grammatical and natural sounding sentences. The most commonly used strategies are applying colons and hyphens as well as moving the variable to the end of the sentence. Brackets can also be useful. Still, whenever the translator knows what the string will refer to, like in the last example, a specifying noun can be used to make the sentence sound more natural in the target language. There is also usually the possibility to consult the game developer and ask what the variable will be replaced by in order to choose the best strategy for a given instance.
Variables and gender
Another type of string variable which may pose gender issues is the one referring to the names of players and in-game characters (cf. Diaz-Monton 2007). The problems with these variables arise whenever a language, like Polish, displays gender inflection. The most commonly encountered situation concerns the past tense in Polish which is gender specific. One possible solution to the problem is to turn the past tense into the present tense, which is gender-neutral in Polish (Table 8) . This strategy is appropriate to all of the cases where the action was recent, being reminiscent of the English present perfect tense. Of course, the present perfect tense would also be usually rendered in the present tense in Polish (Table 9 ). Still, the problem concerns not only the past tense. Another example is the verb "should", which is gender specific in Polish. In such cases it is advisable to use a synonym such as "must", which would work for both genders. Moreover, it is important to note that "their" here is a gender-neutral form sometimes used in games by developers (Pérez and Sáenz 2019) . 
Gender
Similar to variables, gender issues are caused by the interactive and dynamic nature of games. First there is the player, who has a gender. Second, there are player-created characters who can be male or female 6 since "in some games players can choose their character's gender, race or profession, and this information ties seamlessly into the virtual world in meaningful ways" (Bernal-Merino 2015: 39) . "In those games where players are free to choose their avatar, race, gender, personality, and so forth, linguistic variables have to be built into the dialogue so that the game addresses players in specific terms, enhancing their experience (Bernal-Merino 2007b). And third, there are the NPCs 7 residing in the game world. We have already seen a few examples of the first two gender issues while discussing variables.
As regards the third case, the problems that occur most often are: (a) when the name of the NPC does not unequivocally hint at a gender (e.g. Yaris) and (b) when the workfile the translator receives to work on does not contain the name of the character who is speaking a given line. In the first instance it is necessary to consult all available reference materials to establish the gender of the character or ask the game developer. When however, as in the latter case, there is no information whatsoever on the speaker, the translator can either translate genderneutrally (which will add to the difficulty and may have a negative effect on naturalness) or direct a whole series of queries to the developer asking about the speaker characters and their gender. It is important to stress here that the last case constitutes a severe problem and should not occur when working with a professional developer who applies best practices in their localization projects. Hence it is vital that the developer provide "the name and gender of the character who is speaking in dialogs as well as the addressee" (O'Hagan and Mangiron 2013: 144) .
Even if games feature gender-inclusive language such as 'they' instead of 'he' or 'she' or 'police officer' instead of 'policeman' (Pérez and Sáenz 2019) , they may still pose problems in translation. Likewise, even when cooperating with well-prepared developers, gender is an issue in games localization. Apart from the short lines with variables, discussed previously, gender issues are typically found in dialogs and journals. The examples below come from the game Baldur's Gate: Siege of Dragonspear, which has not been localized into Polish. Hence the translations are my own suggestions. The first example is a dialog fragment spoken by the main NPC antagonist to the player character.
When Cealar says 'you've come', an obvious mistake would be to translate it with 'przyszedłeś' (masculine form of "you have come"). In such dialogs that are spoken to the player character who can be male or female, it is necessary to maintain gender neutrality by working around gender. Here is another case when the present perfect (or past) tense is rendered in Polish by the present: 'przychodzisz' ("you come"). Although this strategy may seem obvious, translators sometimes forget about it and it is not uncommon to encounter mistakes in this area even in well-localized games, such as the previous instalments of Baldur's Gate. The second example concerns a conditional clause which can also be rendered in the present tense. Here the literal translation is avoided (gdybyś tylko wiedział/wiedziała) and the phrase 'you are not aware' is used (Nie zdajesz sobie sprawy). The problem in the next example is the adjective 'ready'. Adjectives are gender-specific in Polish and the word 'ready' has been known to cause problems in many games. In the example below, 'ready' (gotowy/gotowa) has been replaced by a similar expression: 'do you want to…?'. Moreover, 'ready' is repeated in the answer options of the player. The player can answer with 1, 2 or 3. Instead in 2 the verb 'want' (chcę) is repeated and in 3 there is an expression 'when I get ready' (jak się przygotuję). The fragment below is a dialog between a female blacksmith, Jegg, 8 and the player. In order to avoid gender specificity the Polish version displays a change of subject. Instead of 'you saved us' the Polish text says 'thanks to you we avoided' (dzięki tobie uniknęliśmy). Another example of a change of subject is a change from 'I acquired' to 'they fell into my hands' (wpadły mi w ręce). The next strategy for gender-neutrality to be found in the fragment below is the omission of 'I was wondering' altogether in order to avoid a literal translation (zastanawiałem się / zastanawiałam się), which would be gender specific. The last example in turn is rendering 'I'd like to' as simply 'I want to' (Chcę), in which the auxiliary verb is omitted and a synonymous Polish expression is used instead. In another fragment below we can see a change of subject: 'if I hadn't killed him' is rendered as 'if he wouldn't die by my hand' (gdyby nie zginął z mojej ręki). The other instance of gender avoidance is 'you would have me retreat' translated as 'am I supposed to' (Mam uciekać) since a literal translation would be gender specific (chciałbyś, żebym uciekł/uciekła). In the following dialog the past tense is rendered as past tense, but the form is plural: 'I searched' becomes 'we searched' (szukaliśmy cię) thereby avoiding the gender of the protagonist. This is possible since it is obvious that the game is generally played with a party of heroes rather than a single hero. 9 The next dialog fragment takes place with a major antagonist in the game, named Sarevok. Here we see again that the past tense is rendered by the present tense without losing the sense. 'You did not think me truly dead' becomes 'you do not think I can be truly killed' and hence gender is avoided although the translation includes a slight shift in meaning that is still contextually acceptable. The last dialog fragment displays a change in voice: from active to passive. 'I felled you' becomes 'you have been felled by me' (zostałeś przeze mnie pokonany). In other words, the unknown gender of the player is substituted for the known gender of the NPC, Sarevok. The other example is rendering the present perfect by the present tense in Polish: 'I've had my fill' becomes 'I've enough of' (Mam już dość). The following examples come from the same game, Baldur's Gate: Siege of Dragonspear. These are sentences taken out of the journal. Journals in games provide a summary of the plot and quests for the player. The journal in the English version of Siege of Dragonspear is written in the past tense from the perspective of the protagonist. Using past tense in Polish is often impossible, so in such cases present tense is used. This changes the character of the text but the change is inevitable since the story must be gender-neutral. Still the present tense in stories is not objectionable as it is sometimes used in presenting plots in literature. Thus despite changing the tense it is possible to maintain the epic character of the story.
In the first and second example, the past tense and the present perfect are rendered in the present. 'I freed' becomes 'I free' (Uwalniam). Likewise, 'I have helped' becomes 'I help' (Pomagam). In the following example gender is avoided by rendering the auxiliary verb "should" as "must", which is gender-neutral in Polish.
Table 21
English
Polish Backtranslation I should keep watch for another appearance of the hooded man.
Muszę wypatrywać kolejnego pojawienia się zakapturzonego człowieka.
I must keep
watch for another appearance of the hooded man.
In the next example there is again "should" rendered as "must". Also the past tense is rendered as the expression 'I managed to' (udało mi się) in order to maintain the past meaning in a gender-neutral form. However, this relatively easy solution should not be overused as it may result in an unnatural style on a textual level. If the translator were to use it all over the journal the result would certainly not be very good. This expression 'udało mi się' should be reserved for situations where the past meaning is not rendered well by the present and when it fits contextually as an achievement of the player character. Table 22 English Polish Backtranslation I should tell de Lancie that I poisoned the supplies.
Muszę powiedzieć
de Lancie, że udało mi się zatruć zasoby. I must tell de Lancie that I managed to poison the supplies.
In the example below, a literal translation is avoided (De Lancie chce, abym zatruł/zatruła) and a gender-neutral form is used: 'expects that I poison' (oczekuje ode mnie, ze zatruję). The last two examples display a change of subject as the strategy to avoid gender. In the first sentence vision becomes the subject, while in the second, it is Edwin. Table 26 presents a summary of various gender-neutrality strategies presented in this paper. It should not be seen as a definitive list since such a thing does not seem possible. It serves, however, to show that the same problems may have different solutions depending on the context. Using a variety of strategies and not overusing one of them (for example the expression 'I managed to') is the key to the translator's success. Although this table presents some possible strategies, creative solutions need to be generated by the translator on a case-by-case basis. One thing is certain: gender requires special attention from the translator. Maintaining gender neutrality when required is a key to immersive play for the gamer, which is the ultimate goal of all video games. Am I supposed to retreat from you?
Summary of gender-neutral strategies

Conclusions
All things considered, variables and gender constitute palpable pitfalls of game localization into Polish. Variables pose problems due to the fact that they are an unknown factor introducing gaps in texts. Additionally, the Polish language has grammatical features such as inflection. These two issues combined will always lead to problems, solutions to which are merely compromises. Texts with variables are rarely perfect, nonetheless, for now it is impossible to dispense with them. They are an inevitable element inherited by games from software and thus responsible for dynamically-generated content. Translators in game localization are expected to handle such items successfully and working with variables has been defined as one of the translators' competences Mangiron 2013, Chandler 2008) . When dealing with variables all possible cases must be considered and "the best possible solution needs to be applied to avoid grammatical errors and inconsistencies that may disrupt the pace of the game by attracting the player's attention for the wrong reasons" (O'Hagan and Mangiron 2013: 133) . "To create immersive and varied game-play experiences, developers might want to consider limiting the use of variables to in-game parameters and use proper sentences whenever a game's narrative is concerned" (Kischewski 2016: 47) . This would surely result in a better quality of texts and would be a preferable solution. Still, in reality variables are expected to stay especially since they are key to customised player content.
As indicated previously, variables may combine with gender issues and become the reason for a sort of double jeopardy. "The safest option is to use translations that will work in all contexts, regardless of the gender and number of the noun they modify, even if this translation may not be preferred one stylistically" (O'Hagan and Mangiron 2013: 132) . Gender issues found in dialogs and journals are another story. In this domain, the naturalness of language cannot be compromised. The player should perceive the text as if it was written originally in their language. 10 Good style is a priority which outweighs fidelity to the original text. 11 The general sense must be maintained but can be rendered with synonyms which are not especially close. Hence 'should' can be rendered as 'must' even though the latter is stronger. The past tense can be rendered by the present, the active voice by the passive and the singular by the plural. It all depends on the particular situation but such modifications aiming at gender-neutrality are acceptable, even necessary, to maintain the natural flow of plot text in games -a quality games share with literature.
